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The Starvation Treatment of Diabetes Mellitus. 

Walter R. Steiner, M.D., Hartford. 

The disease Diabetes Mellitus was known to Celsus, but a name 
was not given to the malady imtil the time of Aretaeus. The 
latter called it "a wonderful affection, not very frequent among 
men, being a melting down of the flesh and limbs into urine." 
He also recognized its chronic nature and stated the "patient is 
shortlived, if the constitution of the disease be completely estab- 
lished; for the melting is rapid; the death speedy. Moreover, 
life is disgusting and painful; thirst unquenchable; excessive 
drinking, which, however, is disproportionate to the larger 
quantity of urine, for more urine is passed ; and one cannot stop 
them either from drinking or making water. Or, if for a time 
they abstain from drinking, their mouth becomes parched and 
their body dry; the viscera seems as if scorched up; they are 
affected with nausea, restlessness and a burning thirst; and at 
no distant term they expire." Later, about 500 A. D., the sweet 
character of the urine was said to have been known to the 
Hindus, but this discovery is generally credited to Thomas Willis, 
who writes, "in every case which I have met, and I believe that 
this holds true for all cases, the urine has differed greatly from 
the imbibed fluids, as also from any humor which is wont to be 
generated in our bodies, in that it is remarkably sweet, like a 
solution of honey or sugar." In 1776 Dobson demonstrated the 
presence of this sugar in the urine, which Chevreul thirty-one 
years later showed was glucose or dextrose. 

RoUo attempted, in 1797, to lay down the principles of dietetic 
treatment, which has taxed the ingenuity of many physicians 
since. For Williamson, Lepine, Von Noorden, Naim)m and a 
host of others have given us diets which have been useful in par- 
tially eliminating or entirely reducing the output of sugar in the 
urine. Recently, prolonged fasting is a method introduced by 
Dr. Frederick M. Allen of New York, after many experiments 
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on animals. It has caused the greatest improvement in our 
therapeutics of this disease to be brought about since dietetic 
treatment was inaugurated. It should be emphasized in passing 
that this method was employed after careful scientific investiga- 
tion by animal experimentation had shown its feasibility, so its 
basis is not empirical but placed upon a solid f otmdation. 

Fasting, however, is no new thing in the treatment of diabetics, 
because it had previously been utilized by investigators of this 
disease from Naun)m down to Guelpa, but the duration of the 
fasting was never made long enough to make the patients with 
this disease sugar free. Not only is the sugar reduced to the 
vanishing point by this prolonged fasting but acidosis also, even 
if severe, is lessened, and all classes of patients including the 
weak and emaciated have generally shown beneficial results 
from it. 

The treatment consists in putting the patient to bed and having 
him fast until he is sugar free. Two to four days is generally 
sufficient for this purpose, but the interval has been prolonged, 
in some cases, to eight or ten days. During this period the 
patient is encouraged to drink water freely. Tea, coflFee and 
clear meat broth are allowed as desired. If acidosis be present, 
brandy or whiskey may be used for their food value, as they do 
not produce glycosuria. If, for example, one ounce of whiskey 
be given every two hours from 7 A. M. until 7. P. M. food will 
be given of a caloric value about 800. Its use, however, is not 
essential. If the case to be treated has been a severe one of 
long standing or if complications exist, it is frequently better to 
begin treatment by first omitting the fat, after two days the 
protein is omitted and finally the carbohydrate intake is halved 
daily until the amount reaches ten grams, when the fasting begins. 
For the acidosis, if it be extreme, two drachms of sodium bicar- 
bonate may be administered every three hours during the fasting 
but in most of the cases this is not necessary. 

After the twenty-four hour specimen of urine is sugar-free, 
150 grams of five per cent, vegetables are given the patient. 
These vegetables are thrice boiled, the water for the boilings 
being thrown away so as to further reduce the percentage of 

12 



178 , WALTER R. STEINER, M.D. 

carbohydrate. Then five grams of carbohydrate are added daily 
from the list of five per cent, vegetables until twenty grams of 
carbohydrate are taken. Finally five grams are added every 
other day, passing upward through the five, ten and fifteen per 
cent, vegetables, five and ten per cent, fruits, potato, oatmeal and 
bread until, if no sugar appears, the. patient is taking three grams 
of carbohydrate per kilogram body weight. (See Appendix A.) 

When the urine has been sugar-free for two days, protein is 
added in the form of three eggs and fifteen grams are then 
given additionally each day until the patient is receiving one 
gram of protein per kilogram body weight. With the protein 
in eggs and meat, a small amount of fat is of course included 
and when the protein tolerance is reached, twenty-five grams of 
fat are added daily tmtil the patient ceases to lose weight or is 
given not over forty calories per kilogram body weight. 

This of course is only done if no sugar appears in the period 
which has intervened. If sugar does return before these limits 
are reached, fasting is resumed again for twenty-four hours, or 
until the urine again becomes sugar-free. Subsequently the diet 
is increased twice as rapidly as before, but the carbohydrate toler- 
ance is half what it was previously and an increase of only five 
grams a week is recommended. If the carbohydrate tolerance be 
low, it is better to order one fast day in seven, but if the toler- 
ance be higher (e. g. 20-50 grams), then on the weekly fast day 
five per cent, vegetables and one-half the usual quantity of pro- 
teid and fat should be given. When, however, the tolerance is 
between fifty and 100 grams of carbohydrate, the ten or fifteen 
per cent vegetables are added in addition to the five per cent., 
while if the tolerance is more than 100 grams of carbohydrate, 
the amount of carbohydrates should be halved on weekly fast 
days. Few patients, however, have reached this limit. This is 
the method for using the Allen treatment as outlined by Dr. 
Elliott P. Joslin of Boston, in the several articles he has written 
upon this subject. 

I have been able to follow carefully fifteen patients on this 
treatment which I have employed with beneficial results in every 
instance, for all of them have become sugar-free and have 
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expressed themselves as feeling much better after treatment. In 
starting the cases, I prefer to have them go to a hospital, where 
they can be under closer supervision, in the initial stages of the 
treatment. Later they are taught the simple principles to be 
enforced in the dietetics of this disease. They are instructed 
also in the test for sugar in the urine, so that they may have 
a greater personal interest in their elimination of this sugar, by 
performing the test daily. 

The following brief extracts are given of the histories of eight 
patients treated for diabetes on my medical service, at the Hart- 
ford Hospital, during February, March and April, 1916: 

Case i. M. S., aged 59, female, was admitted on my service, 
at the Hartford Hospital, on January 29, 1916. The s)rmptoms 
of diabetes were first noticed six months previously when the 
patient complained of weakness on slight exertion. Polydipsia 
was then observed, and later pol)ruria and pruritus were added as 
additional symptoms. On house diet she had 8.5% of sugar but, 
in forty-eight hours, after starvation treatment was begun, she 
was sugar free. As she lived in the country and I could not see 
her often, I gave her carbohydrates alone until she showed a trace 
of sugar when she was receiving eighty-eight grams. Then 
by halving that amount, I called her tolerance for them forty-four 
^rams and slowly raised up the proteids and fats tmtil March 3, 
1916, on her discharge, when she was receiving carbohydrates 
forty-four grams, proteins seventy-three and one half grams, 
and fats 120 grams (calories=i55o). During her hospital stay 
she twice showed a trace of sugar but by a starvation day in seven 
was made at once sugar-free again. She has done very well at 
her home in Suffield, since her discharge, having had a trace of 
sugar in her urine on very rare occasions. 

Case 2. J. V., aged 55, female, was admitted on my service 
at the Hartford Hospital on February 9, 1916. She complained, 
on entrance, of a pain in her chest and gave a history of poly- 
dipsia and pruritus for the past few years. On house diet she 
had 2.3% of sugar but became sugar-free after two days of 
starvation. She did remarkably well during her stay in the 
hospital, being given no subsequent starvation days. By Febru- 
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ary 23, 1916, she was receiving carbohydrates 65.7 grams, proteins 
eighty-two grams and fat fifty-eight grams (calories=iii3). 
The proteins and carbohydrates were kept approximately at these 
figures but the fat was successively raised until on discharge 
March 25, 1916, she was receiving in all 2368 calories (fat=:20O 
grams). She was still sugar-free when I last saw her on June 
IS, 1916. 

Case 3. M. G., aged 55, female, was admitted on my service, 
at the Hartford Hospital, on February 21, 1916. About three 
years previously, she began to have pol)rphagia, polydipsia, and 
polyuria. Within the past year she had lost considerable weight 
and lately her urine was found to contain five per cent, of sugar. 
Her lungs upon examination showed dullness in the upper right 
axilla and right interscapular region, where tubular breathing 
was audible with a few medium moist rales. The right leg 
showed the presence of a phlebitis in the external saphenous vein. 
On house diet, she had 7.1 per cent, of sugar but after four days 
starvation became sugar-free. The food was then gradually given 
in increased amount until on March 11, 1916, she was receiving 
carbohydrates forty-nine grams, proteins seventy-two grams and 
fats 156 grams (calories=i884) . She was starved about one day 
in seven and remained sugar-free. She left the hospital April 2, 
1916, at which time she was receiving carbohydrates forty-nine 
grams, proteins seventy-two grams and fats 151 grams (calories 
=1843). Since discharge she was sugar-free until June. Since 
then her signs in the right lung have increased and the patient 
has relapsed. 

Case 4. G. F., aged 35, female, was admitted on my service 
at the Hartford Hospital on March 13, 1916. Her illness, began 
six years ago with pains in her legs. Was treated for diabetes 
mellitus at the Hartford Hospital, at that time. Since then 
has had polydipsia and pruritus. I saw her on three occasions, at 
my office, in 191 1, the amount of sugar then being .15 per cent, 
I.I per cent, and 1.5 per cent. Upon her entrance to the Hart- 
ford Hospital, at this test admission, she had 5.6 per cent, of 
sugar. After four days' starvation, she became sugar-free and 
subsequently was given one starvation day in seven. Her diet 
was gradually increased until, on discharge, April 26, 1916, she 
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was receiving carbohydrates twenty-five g^rams, protein seventy- 
five grams, fat loo grams (calories=i30o). Since then she has 
returned to the hospital for an interruption of a pregnancy. 
Occasionally a trace of sugar is present, but by a half starvation 
day she quickly becomes sugar-free again. 

Case 5. M. T., aged 49, female, was admitted to the Hart- 
ford Hospital, on my medical service, on March 19, 1916. She 
had had polyuria for some months and had lost ten poimds in 
weight during the past ninety days. On house diet, she was 
found to have only i per cent, of sugar. Consequently, on 
account of this small amount, she was not starved but was put on 
150 grams of 5 per cent, vegetables the first day, and the diet 
was then gradually increased as previously outlined in this paper. 
Upon discharge, April 15, 1916, she was receiving carbohydrates 
58^ grams, proteins sixty-six grams, and fats I20j4 g^ams 
(calories=i57o). Since then she has been sugar-free, save for 
one occasion, until June 15, 1916, when she left for a summer 
outing. 

Case 6. A. M., aged 56, female, was admitted on my service 
at the Hartford Hospital on March 30, 1916. Her s)rmptoms 
began four years ago with an itching about her vulva and great 
thirst. Two weeks ago she began to have pain in the left foot 
and cramps in both lower extremities. She had 6.3 per cent, 
of sugar on house diet and after four starvation days became 
sugar-free. She was very difficult to feed by the Allen method 
as any slight increase of carbohydrates, proteins or fats fre- 
quently caused sugar to appear in the urine. During her stay 
she was given sixty cubic centimetres of whiskey daily, on 
account of its food value. Upon discharge April 28, 1916, she 
was receiving carbohydrates ten grams, proteins forty-six grams, 
fats 47 J/^ grams and whiskey 60 cubic centimetres (calories 
=771). She has done poorly since discharge, sugar being fre- 
quently present in her urine. 

Case 7. E. D., aged 58, female, was admitted on my medical 
service, at the Hartford Hospital, on April i, 1916. Two years 
previously, she began to have polyuria as her first S3rmptom. 
This was followed, five months ago, by polydipsia and pruritus. 
On house diet, she passed 5.8 per cent, of sugar in twenty-four 



1 82 WALTER R. STEINER, M.D. 

hours. After two starvation days, she became sugar-free and so 
remained imtil her discharge, April 23, 1916, when she was 
receiving carbohydrates twenty-five grams, proteins seventy-eight 
grams, and fats 100 grams (calories=i3ie). Unfortunately she 
has been lost track of since her discharge from the hospital. 

Case 8. J. M., aged 42, male, was admitted on my medical 
service, at the Hartford Hospital, on April 15, 1916. For the 
past two years, he had had polyuria and nine months ago first 
noted an ulcer on the bottom of his left foot. He was put on 
house diet and 3.2 per cent, of sugar was found in his urine. 
In two days he became sugar-free and so remained during his 
hospital stay. His ulcer on his foot soon healed. He was 
discharged April 29, 1916, at which time he was receiving 
carbohydrates twenty-five grams, proteins seventy-five grams 
and fats 100 grams (calories=i30o). Upon his return to 
his home in New Hampshire, he took up his work again as a 
laundryman and on June 12th writes he is still sugar-free. His 
diet has been gradually increased to about 2500 calories daily. 
He has kept his hospital weight. 

All of the patients save i and 7 showed no acetone or diacetic 
acid in their urines, on entrance to the hospital. The former 
had a moderate amount of both acetone and diacetic acid, while 
the latter showed a trace of diacetic acid. All of them by starva- 
tion later developed acetone and diacetic acid but not in marked 

amount. 

Appendix A. 

Copy of a chart by Dr. E. P. Joslin for the preparation of a 
diet for the diabetic and calculation of its caloric value. 

Strict Diet. — Meats, Fish, Broths, Gelatine, Eggs, Butter, Olive Oil, 

Coffee, Tea and Cracked Cocoa, 

FOODS ARRANGED APPROXIMATELY ACCORDING TO 
PER CENT OF CARBOHYDRATES. 



si 


\ 


i^ 


X53< 


^ 


Lettuce 


Brussels 


Pumpkin 


Green Peas 


Potatoes 


Cucumbers 


Sprouts 


Turnip 


Artichokes 


Shell Beans 


Spinach 


Water Cress 


Kohl-Rabi 


Parsnips 


Baked Beans 


Asparagus 


Sea Kale 


Squash 


Canned 


Green Com 


Rhubarb 


Okra 


Beets 


Lima Beani 


s Boiled Rice 
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Si 




lojt 


Endive 


Cauliflower 


Carrots 


Marrow 


Egg Plant 


Onions 


Sorrel 


Cabbage 


Mushrooms 


Sauerkraut 


Radishes 




Beet Greens 


Leeks 




Dandelion 


String Beans 




Greens 


Broccoli 




Swiss Chard 






Celery 






Tomatoes 







XS% 



Boiled 

Macaroni 
Prunes 



Ripe Olives (20% fat) Lemons Apples Plums 

Grape Fruit Oranges Pears Bananas 

Cranberries Apricots 

Strawberries Blueberries 

Blackberries Cherries 

Gooseberries Currants 

Peaches Raspberries 

Pineapple Huckleberries 
Watermelon 

Butternuts Brazil Nuts Almonds Peanuts 

Pignolias Black Walnuts Walnuts (Eng.) 

Hickory Beechnuts 

Pecans Pistachios 40^ 

Filberts Pine Nuts Chestnuts 

Unsweetened and Unspiced Pickle, 

Clams« Oysters, Scallops, Liver, Reckon available carbohydrates in vegetables of 
Fish Roe. $% gi'oup as jj(, of zcyjt group as 6j(. 

(30 grams z oz.) Protein Fat Carbohydrates Calories 

Contain Approximately G- G. G. 

Oatmeal, dry weight 5 2 20 no 

Meat (uncooked, lean) 6 3 o 50 

Meat (cooked, lean) 8 5 o 75 

Broth 0.7 o o 3 

Potato I ' o 6 25 

Bacon 5 15 o 155 

Cream, 40% i 12 i 120 

Cream, 20% i 6 i 60 

Milk I I 1.5 20 

Bread 3 18 90 

Butter , o 25 o 240 

Egg (one) 6 6 o 75 

Brazil Nuts 5 20 2 210 

Orange or Grape Fruit (one) o o 10 40 

Vegetables, 5 & 10% group . . 0.5 o i or 2 6 or 10 

Oysters (six) 6 i 4 50 
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I gram protein, 


4 calories. 


I " carbohydrate, 


4 " 


I " fat. 


9 " 


I " alcohol, 


7 " 



I kilogram — 2:2 pounds. 

30 grams (g) or cubic centimeters 

(c.c.) — I ounce. 
A patient "at rest" requires 25 to 30 
6.25 grams protein contain i gram calories per kilogram body weight 
nitrogen. 

Appendix B. 

A list of some of the more important references on the Starva- 
tion treatment of Diabetes Mellitus : 

Allen, F. M. : Studies concerning diabetes. Jour. Am. Med. Ass., 1914, 
LXIII, 939-943. 

Allen, F. M. Note concerning exercise in the treatment of severe 
diabetes. Boston M. & S. J., 191 5, CLXXIII, 743. 

Allen, F. M. ; Treatment of diabetes. Boston M. & S. J., 1915, CLXXII, 
241-247. 

Allen, F. M. : Prolonged fasting in diabetes. Amer. J. M. Sc, 191 5, 
CL, 480-485. 

Bookman, A.: Allen treatment in diabetes mellitus. N. York M. J., 
191S, CII, 1240-1242. 

Friedenwald, J. & Simbaugh, L. : Allen treatment of diabetes. Inter- 
state M. J., 1916, XXIII, 73-79. 

Hamburger, Walter W. : Allen treatment of diabetes. Medical Clinics 
of Chicago, 1916, f, 1051-1075. 

Heyn, S. G. & Hawley, P. R. : Allen treatment of diabetes mellitus. 
Lancet-Clinic, 191 5, CXIV, 42-95. 

Heyn, S. G. & Hawley, P. R. : Case reports of diabetes mellitus treated 
by the Allen starvation method. Lancet-Clinic, 1915, CXIV, 553. 

Hill, L. W. & Sherrick, J. L. : Report on the Allen treatment of diabetes. 
Boston M. & S. J., 1915, CLXXII, 696-700. 

Joslin, E. P. : Present-day treatment and prognosis in diabetes. Amer. 
J. M. Sc, 1915, CL, 485-496. 

Joslin, E. P., Brigham, F. G. & Horner, A. A. : An analysis of fourteen 
cases of diabetes mellitus unsuccessfully treated by fasting. Boston M. & 
S. J. 1916, CLXXIV, 371-425. 

Kellogg, J. H. : Guelpa's discovery. N. York M. J., 1916, CIII, 583-585. 

Levy, L. H. : Diabetes, the complications and treatment ; the Allen plan. 
N. York M. J., 1915, CII, 1192-1195. 

Stengel, A., Jonas, L. & Austin, J. H. : Treatment of diabetes mellitus 
with special reference to Allen's method. Penn. M. J., 1916, XIX, 283-287. 

Paley, S. H. : Allen treatment in diabetes. N. York M. J., 1916, CIII, 
p. 159-161. 

Note. — Since this article was written Joslin's book on the "Treatment 
of Diabetes" has appeared, which is the best exposition on the starvation 
treatment of diabetes which has as yet been published. — ^W. R. S. 
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